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(54) STOPPER FOR MOLTEN METAL POURING HOLE 
(57)Abstract 

PURPOSE To obtain a good quality ingot without any 
fear of the development of defect of pin hole, etc., in the 
case of producing an aluminum plate, etc by forming 
mixed material of inorganic fiber, organic fiber and 
inorganic binder containing no shot to the shape 
corresponding to a molten motel pouring hole. 
CONSTITUTION: The suitable amount of water is added 
to the mixed material of e.g. carbon fiber, organic fiber 
and inorganic binder to make slurry. This slurry is 
dehydrated and formed with a vacuum sucking and 
forming method so as to correspond to the shape of the 
molten metal pouring hole in a molten metal furnace and 
heated and dried to manufacture a stopper for molten 
metal pouring hole. The durability can further be 
improved by coating colloidal smectite on the surface of 
this stopper, particularly on the inside surface directly 
contacting with the molten metal. Since the shot causing 
to the mixing of foreign matter in the molten metal, is 
not contained in the raw material of this stopper, the 
defect of the pin hole, etc., in the product is not developed. 
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CLAIMS 



[OlaimCsfl 

[Claim 1] The molten metal pouring spout stopper characterized by coming to fabricate the 
mixture of the inorganic fiber which does not contain a shot organic fiber, and a minerals binder 
in the configuration corresponding to a molten metal pouring spout 
[Claim 2] The molten metal pouring spout stopper according to claim 1 characterized by the 
inorganb fiber which does not contain a shot being a carbon fiber. 

[Claim 3] The molten metal pouring spout stopper according to claim 1 or 2 characterized by 
organic fiber being an aramid fiber. 

[Claim 4] A molten metal pouring spout stopper given in any 1 term of claims 1-3 characterized 
by being that in which a minerals binder contains a colloid smectite. 
[Claim 5] The molten metal pouring spout stopper characterized by coming to fabricate the 
mixture which carried out 3-40 weight section combination of the minerals binder containing a 
colloid smectite by solid content in the configuration corresponding to a molten metal pouring 
spout to the mixture 100 weight section of 65 - 98 94 of the weight of carbon fibers, and 2 - 35 % 
of the weight of aramid fibers. 

[Claim 6] The molten metal pouring spout stopper characterized by coming to apply a colloid 
smectite to the front face further after fabricating the mixture which carried out 3-40 weight 
section combination of the minerals binder containing a colloid smectite by solid content in the 
configuration corresponding to a molten metal pouring spout to the mixture 1 00 weight section 
of 65 - 98 % of the weight of carbon fibers, and 2 - 35 % of the weight, of aramid fibers. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the stopper used for the pouring spout of a 

metal molten metal furnace. 

[0002] 

[Description of the Prior Art] Conventionally, as a stopper used for the pouring spout of the 
metal molten metal furnace used in a foundry, the mold goods of inorganic fibers, such as mold 
goods which use the refractories of an alumina-carbon system as a principal component, 
ceramic fiber which took adiathermic into consideration in order to prevent a molten-bath lump, 
and an alumina fiber, etc. are used. For example, the stopper using the refractories with which 
the gating system heat insulator for casting which mixed and molded organic or the Inorganic 
fiber, and organic or an inorganic binder containa C in the teeming nozzle list using the 
refractories which contain C in JP.5-1 54B47A 10 - 20 X of the weight and 2O370 - 80 X of the 
weight of aluminum again 30 - 40 % of the weight and 35 - 55 % of the weight of SiCCs) is 
indicated by JP,1-60742,U, 
[0003] 

[ProblemCs) to be Solved by the Invention] However, in order that the conventional molten metal 
pouring spout stopper may raise thermal resistance like the stopper indicated by for example, 
above-mentioned JP.1-60742.U, it is easy to mix the foreign matter resulting from the granular 
object which granular refractories, such as quartz sand (Si02), a mullite, an alumina, and brick 
waste, are mixed in many cases, and is mixed into the inorganic fiber called the aforementioned 
refractory powder and a "shot" into a metal molten metal. And as a result of carrying out 
teeming of refractory powder or the shot with a metal molten metal, the defect occurred for the 
product and the fall of quality or the yield is caused. For example, since the aluminum plate used 
for an aluminum can etc. is manufactured by rolling out an ingot in thickness of about 100 
micrometers, if the above foreign matters are mixing into the metal molten metal at the time of 
ingot manufacture, the defect of a pinhole etc. will generate it in the aluminum plate 
manufactured by rolling of an ingot 

[0004] This invention is made in view of a trouble which was mentioned above, and it aims at 
offering the molten metal pouring spout stopper which the foreign matter which originates in a 
metal molten metal at refractory powder or a shot does not mix. 
[0005] 

[Means for Solving the Problem] It Is characterized by the molten metal pouring spout stopper of 
this invention coming to fabricate the mixture of the inorganic fiber which does not contain a 
shot, organic fiber, and a minerals binder in the configuration corresponding to a molten metal 
pouring spout. For example, carbon fibers differ in rock wool, ceramic fiber, etc. which are 
manufactured by the blowing method or the centrifuge method, and since it is ultralow volume 
even if a shot does not occur or It exists in the production process, when it fabricates to a 
molten metal pouring spout stopper, they can prevent generating of the foreign matter resulting 
from a shot although this carbon fiber has a pitch system and a polyacrylonitrile (PAN) system - 
- those any — although — it is usable. Moreover, although especially the configuration of a 



carbon fiber is not restricted, either, it is desirable to consider as.0.2-15mm of mean fiber length, 
and it is desirable to especially be referred to as 0.5-3mm. If fiber length is short, reinforcement 
will fall, if too long, it will become difficult to distribute homogeneity, the front face of the 
obtained stopper becomes coarse, and it has a bad influence on the seal nature as a stopper. 
Moreover, although it is usable since the silica fiber obtained from the bushing by the carbon 
fiber by carrying out acid treatment of the glass fiber manufactured by the approach of carrying 
out continuation drawing out of the melting object does not contain a shot, a strong field to a 
carbon fiber is the most desirable. 

[0006] The Plastic solid which used only the carbon fiber is weak, and, for a handling ****** 
reason, organic fiber is used together by the morten metal pouring spout stopper of this 
invention. As organic fiber, although an aramid fiber, polyester fiber, nylon fiber, etc. are 
mentioned, the aramid fiber which was excellent in thermal resistance and reinforcement is 
desirable. As for the mean fiber length of this aramid fiber, it is desirable to be referred to as 
0.3-20mm, and it is desirable to especially be referred to as 0.7-5mm. If fiber length is short, 
reinforcement will fell, and if too long, the front face of the stopper with which it could become 
difficult to distribute homogeneity will become coarse, and it will have a bad influence on the seal 
nature as a stopper. Moreover, said fiber may be independently used for organic fiber, and it may 
use together and mix two or more sorts, and they may be used for it 
[QQQ7] the mixing ratio of a carbon fiber and organic fiber — it is appropriate for a rate to 
consider as 65 - 98 * of the weight of carbon fibers and 2 - 35 % of the weight of organic fiber, 
and it is desirable especially to consider as 80 - 95 % of the weight of carbon fibers and 5 - 20 % 
of the weight of organic fiber. 

[0008] Furthermore, a minerals binder is blended with the molten metal pouring spout stopper of 
this invention. As a minerals binder, a colloid smectite, colloidal silica, alumina sol, etc.. can be 
mentioned, and it is independent about these, or two or more sorts use together and are mixable. 
and can be used. By including a colloid smectite especially, the adhesive outstanding coat is 
formed in the front face of a carbon fiber and organic fiber, and the molten metal pouring spout 
stopper Which was mora excellent in thermal resistance and endurance is obtained The loadings 
with desirable especially desirable 3-40 weight section of the loadings of a minerals binder are 
6-25 weight section in solid content to the mixture 100 weight section of a carbon fiber and 
organic fiber. If there are few loadings of a minerals binder, the thermal resistance and the 
endurance of a stopper will fall, and if many [ too ], the flexibility of a stopper will be lost and it 
Will become weak 

[0009] Dehydration shaping is carried out by the vacuum suction fabricating method, and the 
molten metal pouring Spout stopper of this invention is manufactured by carrying out stoving so 
that the water of optimum dose may be added to' the mixture of the above-mentioned carbon 
fiber and an organic ****** 1 minerals binder and it may agree in the pouring spout configuration 
of a slurry, nothing, and a metal molten metal furnace. Moreover, the molten metal pouring spout 
stopper of this invention can raise endurance further by applying a colloid smectite to the front 
face, especially the inside front face which contacts a metal molten metal soon. 
[0010] 

[Function] Since the shot constituting the cause of mixing of the foreign matter to the inside of . 
a metal molten metal is not included in the raw material of a molten metal pouring spout stopper 
according to this invention, the defect of a pinhole etc. is not occurred for a product 
[0011] 

[Example] Water was added to the mixture of the pitch system carbon fiber (0.7mm of mean fiber 
length) 93 weight section, the aramid fiber (thing of 1mm of mean fiber length who processed it 
in the shape of pulp) 7 weight section, the colloid smectite 3 weight section, thB colloidal silica 
10 weight section, and the alumina sol t weight section, and it considered as 1 j» of the weight 
of the slurry, and after carrying out dehydration shaping, bulk density 0.25 g/cm2 and a stopper 
cone with a thickness of 10mm were obtained by drying at 100 degrees C. The sectional side 
elevation of the obtained stopper cone is shown in drawing 1 . Moreover, the thermal 
conductivity in 600 degrees C of the stopper cone obtained by this example was 0.10 
Kcal/mhdegree C. When the content of the shot in the pitch system carbon fiber used by this 



example was investigated, the shot 46 micrometers or more was not contained at all. Moreover, 
the aluminum ingot was manufactured using the stopper cone obtained by this example, and the 
defect of a pinhole etc. was not discovered when considered as the aluminum plate with a 
thickness of 100 micrometers which rolls this out and is used for the usual aluminum can. 
[0012] 

[Effect of the Invention] Since the molten metal pouring spout stopper which does not contain 
the shot constituting the cause of mixing of the foreign matter to the inside of a metal molten 
metal is obtained according to this invention as explained above, when an aluminum plate etc. is 
manufactured, a good ingot without a possibility that the defect of a pinhole etc. may occur is 
obtained. 
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DESCRIPTION OF DRAWINGS ' 

[Brief Description of the Drawings] 

[Drawing 1] It is the sectional side elevation showing the molten metal pouring spout stopper 
produced in the example 1. 
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